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(54) Antenna for mobile communcations device 

(57) A mobile communicatjons antenna is imple- 
mented in a single layer of conducting material. Wire- 
slot sections, including wire-tabs defining stots in the 
mat^-ial, partially extend around the perimeter of at 
least one patch-tab section of the antenna. The persne- 
ter of the at least one patch-tab section forms one edge 
of each slot and the wire-tab of a wire-slot section 
forms a second edge of the slot The wire-tabs of the 
wire-slot sections ara separated from the patch-tab sec- 
tion by the slots arxi merge into the patch-tab section at 
a desired point. The length of each of the wire-slot sec- 
tions may vary. A portion of each of a pair of the wire- 
tabs of the wire-slot sections functions as an input feed. 
The patch-tab section may be implemented as a single 
tab or as a plurality of tabs separated from one another 
by a slot By va-ying the relative geometries of the 
patch-tab. wire-slots and tabs of the wire-slots, the elec- 
trical properties of the antenna, including the input 
impedance, can be adjusted. 
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Description 

[0C01] This invention relates generally to antennas 
and. more particularly, to compact, lightweight antennas 
for mobile communications devices. s 
[0002] As electronics and communications technology 
has advanced, mobile communications de^es have 
b^me inaeasingly smaller in size. Mobile communi- 
cations devices offering compact size and light weight 
such as a cellular phone that can tDe carried in a pocket io 
have become commonplace. Concurrently, the increase 
in the sophistication of device performance and serv- 
ices offered has kept pace with the r^uction in size and 
weight of these devices It has been a general design 
goal to further reduce size and weight and inaease per- 75 
formance at the same time. 

[0003] Having compact size and light weight In combi- 
nation with increased sophistication of performance as 
a design goal for a communications device presents 
challenges in all aspects of the design process. One so 
area in which size and weight design goals may be 
counter to performance design goals is in the area of 
antenna design. Antenna design is based on manipulat- 
ing the physical configuration of an antenna in order to 
adjust performance parameters. Parameters such as 25 
gain, specific absorption ratio (SAR). and input imped- 
ance may be adjusted by modifying various aspects of 
the physical configuratfon of an antenna. When con- 
straints are externally set. such as when attempting to 
design an antenna for a mobile communications device 30 
having reduced size and weight, the design process 
becomes difficult. 

[0004] The most comnrKDn antenna used for mobile 
communications devices such as mobile phones is a 
quarter wave whip antenna which typically extends ver- 35 
tically from the top of the device and racfiates in a donut- 
shaped pattern. 

[0005] The quarter wave whip antenna provides good 
performance relative to cost. Also, the quarter wave 
whip antenna can easily be designed to have the stand- <o 
ard input impedance of approximately 50 ohms tor 
matching coupling to a mobile de/ice. 
[0006] As mobile communications devices decrease 
in size and weight, use of whip antennas may become 
increasingly inconvenient. Generally, the gain of an 45 
antenna is proportional to the effective cross-sectionat 
area of the antenna. Deaeasing the size of a whip 
antenna deaeases the antenna gain. Alternative 
antenna designs suffer from the same shortcoming as 
size decreases. Additionally, smaller external antennas so 
are more fragile and prone to breakage and. as devices 
become smaller and smaller, it may be desirable to 
design devices in which no external antenna is visible 
and protruding. An antenna internal to the device would 
be desirable in this case. ss 
[0007] Because of the geometry and size of new 
mobile communications products, it is difficult to design 
an internal antenna that offers perfomnance comparat>le 



to that offered by a wHp antenna. It is even mae difficult 
to design an internal antenna that provides improved 
performance over a whip, while not Increasing the cost 
of the antenna. 

[0008] The irrvention aims to provide an improv- 
antenna for a mobile communications device that ov- 
comes the foregoing and other prot)lems. 
[0009] The invention also seeks to provide an ante: 
for a mobile communications device that may be co: 
ur^ and hidden within the device, in an attempt to c 
come the problems that occur when ising exte^ ial 
antennas. 

[0010] The inventfon also seete to provide an antenna 
for a mobile conrimunlcations device that may be config- 
ured internally in the device, while providing corrtparat^le 
or improved performance as compared with conven- 
tional antenrnis used with nnobile communications 
devices. 

[001 1 ] The invention also aims to provide an antenna 
for a mobile communications device that may t>e inex- 
pensively manufactured and inexpensively configured 
internally within the device. 

[001 2] The present invention provides an antenna that 
utilizes a combined patch-tab and wire-slot configura- 
tion. The antenna is especially suited for use in a mobile 
communications device and may be configured and hid- 
den internally within the device, whfle providing compa- 
rable or inproved performance as compared with 
conventional antennas us^ on mobile communications 
devices. The antenna is also less expensive as com- 
pared with conventional antennas used on communica- 
tions devices. The antenna is simple in design and may 
be inexpensively manufactured. The design of the 
antenna also allows the antenna to be inexpensively 
configured internally within the devrce during manufac- 
ture. 

[0013] In accordance with a first a^ect of the inven- 
tion there is provided an antenna tor use in a mobile 
communications device, said antenna comprising: at 
least one patch-tab section, each of said at least one 
patch-tab sections being formed of a separate sheet of 
conducting material and having a perimeter; a plurality 
of wire-tab sections, each of said plirality of wire-tab 
sections having a first and a second end and at least a 
f ffst and a second edge and being formed contiguously 
with and merging into, at said first end, the sheet of con- 
ducting material of a selected patch-tab section of said 
at least one patch-tab section, and each of said plurality 
of wire-tab sections extending outward from and par- 
tially around the perimeter of said selected patch-tab 
section defining a slot between the perimeter of said 
selected patch-tab section and said first edge, wherein 
said second at least one edge of each of said plurality of 
wire-tab sections defines a portion of an outer edge of 
said antenna: and a first and second temninal formed on 
the second end of a first and second wire-tab section, 
respectively, of said plurality of wire-tab sections, 
wherein said first and second terminals each provide a 
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separate feed point to said antenna. 
[0014] In accordance with a second aspect of the 
invention there is providaJ an antenna for use in a 
mobile conrminication device. sakJ antenna compris- 
ing: a patch-tab section, said patch-tab section formal s 
of a sheet of conductjng nHterial and comprising a first 
second and third edge: a first and second wire-tab sec- 
tion, each formed ccrrtiguous to saU sheet of conduct- 
ing material with said patch-tab section and extending 
outward from and partially around the perimeter of said io 
patch-tab section, said first and second wire-tab s«:- 
tions dtfinffig a frst and second slot, reflectively, in 
said antenna, wtie-ein said first wire-tab section 
includes at least one edge, and wherein said first slot is 
defined by sakj at least one «Jge of said first wire-tab is 
section and said first second and third edges of said 
patch-tab section: and a first terminal and a second ter- 
minal formed on said first wire-tab section and said sec- 
ond wire-tab section, respectively. 
[001 5] In accordance witii a third aspect off the inven- zo 
tion there is provided an antenna for use in a mobile 
communications device, wherein said antenna oonv 
prises conducting material in sheet form having a con- 
figuration oontprising at least one patch-tab having an 
edge, and a plurality of wire-tabs, each of said plurality 2S 
of wire-tabs having an edge, and a first and second end 
and each attachaJ to a selected patch-tab of sakl at 
least one patch-tab at said first end. wherein ttie edge of 
each of said plurality of wire-tabs and the edge of said 
selects patch-tab of said at least one patch-tab form at 3o 
least one of a plurality of slots in said antenna, and 
wherein said second end of each of said plurality off 
wire-tabs provides one of plurality of feai points of said 
antenna. 

[001 6] In accordance witti a fourth aspect of the inven- 3$ 
tion ttiere is provided a mobile phone, said mobile 
phone including an antenna, comprising conducting 
material in sheet fonm having a configuration comprising 
at least one patch-tab having an edge, and a plurality of 
wire-tabs, each of said plurality of wire-t^s having an 4o 
edge and a first and second end and each attached to a 
selected patch-tab of said at least one patch-tab at said 
first end. wherein the edge of each of said plurality of 
wire-tabs and the edge of said select«l patch-tab of 
said at least one patch-tab fonn at least one of a plural- 4S 
ity of slots in said antenna, and wherein said second 
end of each of said plurality of wire-tabs provides one of 
a plurality of feed points for said antenna, 
[001 7] The antervia is implemented in a single layer of 
conducting material. Wire-siot sections, including wire- so 
tabs defining slots in the mat«ials. partially extend 
around the perimeter of at least one patch-tab section of 
the antenna. The perimeter of at least one patch-tab 
section forms one edge of each slot and the wire-tab of 
a wire-slot section forms a second edge of ttie slot The ss 
wire-tabs of the wire-sfot sections are separated from 
the patch-tab section tiy tiie slots and merge into the 
patch-tab section at a desired point The length of each 
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of the wire-slot s«rtions may vary Preferably a portion 
of each of a pair of ttie wire-tabs of the wire-slot sections 
functions as an input feed. The patch-tab section may 
be implemented as a single tab or as a plurality of tabs 
separat«j from one anottier by a slot By varying the rel- 
ative geometries of the patch-tab. wire-slots and tabs of 
ttie wire-slots, the electrical properties of the antenna, 
including tiie input impedance, can be adjusts. The 
capacitance of the patch-tabs and wire-slots may be 
reduced in area to reduce the capacitance tor adjusting 
tiie input impotence. The slots may be enlarged to 
improve antenna gain. The antenna allows a nonsym- 
metrical design tfiat can be us&i to enable a conformal 
fit within a communications device. 
[0018] The antenna is able to provide a higher gain 
tiian the conventiorml whip antenna that is commonly 
used in mobile communications devices. The antenna 
may be easily configured to provide the standard 50 
ohm irput impedance for mok)ile communications 
devices, such as a mobile phone. 
[0019] In an embodiment off tiie invention, tiie antenna 
is implemented into a single layer of conducting material 
as a combined patch-tab and wire-dot configuration. 
The combined patch-tab and wire-slot conffiguration 
implements a dos«l loop design, witti ttie wire-slot sec- 
tions extendng partially around ttie perimeter of ttie 
patch-tab section. The antenna has outer dimensions 
ttiat allow it to be placed wtthin a small space inside ttie 
cover of a mobile communications device. In the 
embodiment of the invention, the antenna is configured 
to be plac«l within ttie back i^erside cover of a nrobfle 
phone, so that ttie antenna is completely internal to ttie 
mobile phone when ttie cover is assentled. The layer of 
ttie antenna may be separated from a ground plane by 
using a spacer of appropriate dimensions and material, 
so that desired electiical properties are obtain«l. The 
ground plane may be plac«j directiy on tiie spacer. 
Preferably twin input feeds, one on each of the wire-tabs 
of the wire-slot sections, provide ttie input, witti one feed 
connecting to the circuitry of the mobile phone and the 
otiier feed connecting to ttie ground plane when the 
antenna, ^cer and ground plane are assemtsled. The 
antenna of ttie embodiment is implemented to have a 
50 ohm input impedance at the input feeds. 
[0020] The invention will now be descrfced by way of 
exanple only witti reference to ttie accompanying draw- 
ings in wNch: 

FlGs, 1A, IB, and 1C are front top. and right plan 
views, respectively, of an antenna constructed 
according to the teachings of the invention; 

FIG. 2 is an exploded top-right front perspective 
view of a mobile tel^hone into which the antenna 
of FIG. 1 may be implemented; 

FiGs. 3A. 3B, 30. and 30 are front, top. right and 
rear plan views, re^ectively. of ttie ground plane- 
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spacer portion d the antenna assembly of FIG. 2; 

FIGs, 4A. 4B. and 4C are front, top. and right plan 
views, re^edively. of the cover of the antenna 
assembly of FIG. 2: ^ 

FIG. 5 is a top-left rear perspective view showing 
the mounting of the antenna and ground plane- 
spacer of the antenna assembly of FIG. 2 on a cir- 
cuit board within the nnobile telephone; 

FIG. 6 is a front plan view of an alternative embodi- 
ment open antenna constructed according to the 
teachings of the invention; 

FIG. 7 Is a front plan view of an alternative embodi- 
ment dual frequency antenna constructed accord- 
ing to the teachings of the invention: and 

[0021] Referring now to FIGs. 1 A. 1B. and 1C. therein 20 
are front, top. and right plan views, respectively, of an 
emtxjdiment of an antenna constructed according to the 
teachings of the invention. Antenna 100 is constructed 
in a single sheet of conducting material and comprises 
a patch-tab section 106 and wire-slot sections formed 25 
from wire-tabs 110 and 108. Patch-tab section 106 is 
generally defined at the bottom and partially on the right 
by the contiguous area extending to the borders adja- 
cent to the lower right-hand corner of antenna 100. and 
on the left and top by the slots 114 and 116 formed 3o 
between wire-tabs 110 and 108, respectively, and 
patch-tab 106. Terminal 102 provides an input feed to 
wire-tab 110. Terminal 104 provides an input feed to 
wire-tab 1 08. The configuration of antenna 1 00 provides 
a patch-tab wire-slot combination antenna, the proper- 35 
ties of which may be varied by changing the relative 
physical dimensions shown in FIG. 1 . In the embodi- 
ment, antenna 100 is constructed out of copper. In other 
embodiments, it is also possitjie to construct antenna 
100 out of any other suitable material, such as. for 40 
exanple. aluminum, zinc, iron or magnesium. 
[0022] The configuration of antenna 100 allows the 
use of adjustments of the capacitances of wire-tabs 108 
and 110 and patch-tab 106 to match the 50 ohm input 
impedance of a standard mobile telephone. Antenna 4S 
100 nray be tuned by increasing or decreasing the 
length d1 of slot 116./increasing the length lowers the 
resonant frequency and decreasing the length 
increases the resonant frequency. Finer tuning can be 
accomplished by adjusting the relative dimensions of so 
wire-tabs 108 and 110. slot 114 and patch-tab 106. 
Antenna 1 00 may be configured to resonate at frequen- 
cies down to 750 MHz and may be configured to have a 
frequency range within the cellular frequency bands. 
For example, antenna 100 coidd have a frequency 55 
range of 824 MHz-894 MHz for cellular frequencies. The 
capacitances of wire-tabs 108 and 110 and patch-tab 
1 06 also allow antenna 1 00 to be configured using a rel- 



atively small size, having a 50 ohm input impedance, 
that is suitable for mobile communication device appli- 
cations. The nonsymmetrical geometry of the design 
allows a comer feed at terminals 102 and 104. and a 
shape providing a conformai fit into spaces suitable ■ * ' 
the location of a mobile communication device interr 
antenna. A conventional loop antenna having the sa** 
parameters would be nnuch larger. 
[0023] The circular closed loop design causes n 
netic reactive fields from opposite sides of the ant - a 
to partially cancel in the near field. The slots v nd 
116 each have counter cunrents on qDposite ^es. 
which also result in partial cancellation of fields - the 
near field. The partial canceiiation of fields in the near 
field produces a higher operational gain from a lower 
^edfic absorption ratio (SAR). The lower SAR is 
caus^ by the partial cancellation in the near fields. 
[0024] Referring nowto FIG. 2. therein is an exploded 
top-right front perspective view of a mobile telephone 
into which the antenr^ of FIG. 1 may be implemented. 
Mobile telephone 200 comprises body 201 and antenna 
assOTbly 202. Antenna assembly 202 comprises 
antenna 100, ground plane-spacer 204, and cover 206. 
Mobile tel^hone 200 comprises a nwunting board 230. 
shown by dotted line, for mounting antenna assemtjiy 
202. Antenna 100 is as descrtoed for FIG 1 . FIGs. 3A. 
SB, SC. and 3D are front, top. right and rear plan views, 
resp^ively. of the ground plane-spacer portion 204 of 
the antenna assembly 202 of FIG 2. Ground plane- 
^cer 204 comprises mounting holes 219. 212a and 
212b. anteina connector 214, spacing bars 224 and 
226, and ground plane 222. Antenna connector 21 4 has 
a conducting surface 216 covering a first side of 
antenna connector 214. Conducting surlace 216 is iso- 
lated arKj separate from ground plane 222. Antenna 
connector 214 also has a conducting surface 218 that 
covers a second side of antenna connector 2 1 4 and that 
is electrically connected to ground plane 222. FIGs. 4A, 
4B and 4C are front, top. and right plan views, respec- 
tively, of the cover 206 of the antenna assembly 202 of 
FIG. 2. Cover 206 comprises mounting pins 208. 210a 
and 2 10b. recess 220 and recess pins 404 and 405. In 
assembly, antenna 100 fits flush within recess 220 of 
cover 206. Pin 208 is inserted into hole 1 12 of antenna 
100. and temiinals 102 and 104 are retained withn 
recess pins 404 and 406. respectively. Ground plane- 
spacer 204 is thei placed into cover 206. with side pins 
210a ard side pins 210b of cover 206 engaging holes 
212a and 212b. respectively, in ^cer 204. Hole 219 of 
spacer 204 also engages pin 208 of cover 206. Ternti- 
nais 102 and 104 of antenna 100 make contact and cre- 
ate an electrical connection with opposite conducting 
surfaces 216 an6 218. respectively, of antenna connec- 
tor 214. An electrical conn«rtion is tiien made from ter- 
minal 104 to ground plane 222 through conducting 
surface 218. Once assembled, the antenna assent 
202 can be inserted into the top rear section of mobile 
telephone 201. onto mounting tx>ard 230. 



4 



7 



EP 0 929 121 A1 



8 



[0025] Referring now to FIG. 5. therein is a top-left 
rear perspectsve view shewing the mouming-of antenna 
100 and ground plane-spacer 204 of antwina assembly 
202 on mounting board 230. In FIG. 5, the mounting 
txjaid 230 and antenna assembly 202 have been 5 
renwed from within mobile telephone 201. Mounting 
boanj 230 comprises an electrical connecta 506 and a 
first section 502 that is lormed to engage ground plane- 
spacer 204. when antenna assembly 202 is placed on 
mounting board 230. Mounting board 230 also com- 10 
prises a second section 504 tfiat is fomied so that the 
t>ottom edge 228 of ground plane-spacer 204 rests on 
second section 504. when antenna assembly 202 is 
placed on mounting board 230. 

[0026] Electrical connection is made from terminal is 
104 of antenna 100 to ground plane 222. through con- 
ducting surface 218 of antenna connector .214. as 
described atxave. Electrical connection from temranal 
102 of antenna 100 to mourting tx>ard 230 is made 
through conducting surface 216 to electrical connector 20 
506. Electrical connector 506 may be connected to the 
appropriate circuitry for receiving a signal from the 
antenna 100 for processing or for feeding a signal to 
antenna 100 for transmission. 

[0027] By modifying the basic patch-tab and wire-slot 2S 
configuration, other ennbodiments are also possble 
[0028] Referring now to Fia 6. a front plan view of an 
alternative embodiment open antenna constructed 
according to the teachings of the Invention is shown. 
FIG. 6 shows a patch-tab and wire-slot antenna modi- 30 
fied to perform as a patch-tab dipole antenna. Antenna 
616 conprises two patch-tab sections 618 and 620. 
Patch-tab sections 61 8 and 620 fbnn slots 630 and 632. 
respectively, with wire-tab sections 622 and 624. 
respectively. Terminals 626 and 628 provide signal feed 35 
from and to wirertabs 624 and 622. respectively. The 
placement of slot 634 to divide patch-tat>s 618 and 620 
provides a voltage node so that antenna 616 functions 
as a patch-tab and wire-slot dipote antenna. 
[0029] Refemng now to FIG. 7. therein is a front plan 40 
view of an alternative embodiment dual frequency 
antenna constructed according to the teachings of the 
invention. Antenna 700 is configured similarly to 
antenna 100 of FIG. 1 . The addition of slot 704 in patch- 
tab section 702 introduces an additional voltage node in 45 
the antenna as compared to antenna 100. Antenna 700 
is configured to resonate within a higher frequency 
range and a low frequ^cy range. These ranges may 
be, for example, a high frequency range around the 2 
GHz PCS frequencies and a low frec^jency range so 
around the 900 MHz cellular frequency. Antenna 700 
could then be used in a dual mode PCS/cellutar mobtile 
telephone. 

[0030] Although descrtoed in the context of particular 
en*odiments. it will be realized that a number of modi- ss 
f ications to these teachings may occur to one skilled in 
the art Thus, while the invention has been partcutariy 
shown and described with respect to specifb embodi- 



ments thereof, rt will be understood by those skilled in 
the art that changes in forni and shape may be made 
therein without departing from the scope and spirit of 
tfie inv&ition. 

Claims 

1. An antenna for use in a nx)bile communications 
device, said antenna comprising: 

at least one patch-tab section, each of said at 
least one patch-tab sections being formed of a 
separate sheet of conducting n^terial and hav- 
ing a perimeter; 

a pturality of wire4^ sections, each of said plu- 
rality of wire-tab sections having a first and a 
second end and at least a first and a second 
edge and t>eing formed contiguously with and 
merging into, at said first end. the sheet of con- 
ducting material d a selected patch-tab section 
of said at least one patch-tab section, and each 
of said plurality of wire-tab sections extending 
outward from and partially around the perime- 
ter of said selected patch-tab section defining a 
slot between the perimeter of said selected 
patch-tab section and said first edge, wherein 
said second at least one edge of each of said 
plur^ity of wire-tab sections defnies a portion 
of an outer edge of said antenna: and 

a first and second terminal formed on the sec- 
ond end of a first and second wire-tab section, 
respectively, of said plurality of wire-lab sec- 
tions, wherein said first and second terminals 
each provide a separate feed point to said 
antenna. 

2. The antenna of claim 1 , wherein said at least one 
patch-tab section comprises a single patch-tab sec- 
tion, and said pluralrty of vinre-tab sections com- 
prises a first wire-tab section and a second wire-tab 
section, and wherein tiie first edge of said first wire- 
tab section and ttie first edge of said second wire- 
tab section define a first and second slot, respec- 
tively, in said antenna. 

3. An antenna for use in a mobile conmiffiiCcrtion 
device, said antenna comprising: 

a patch-tab section, said patch-tab section 
formed of a sheet of conducting material and 
comprising a first second and third edge; 

a first and second wire-tab section, each 
formed contiguous to said sheet of conducting 
material with said patch-tab section and 
extending outward from and partially aroi^ 
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the perimeter of said patch-tab section, said 
first and second wire-tab sections defining a 
first and second slot, respectively, in said 
antenna, wherein said first wire-tab section 
includes at least one edge, and wherein said 5 
first slot is defined by said at least one edge of 
said first wire-tab section and said first second 
and third edges of said patch-tab section; and 

a f rst terminal and a second t©*minal formed 10 
on said first wire-tab section and said second 
wirelab section, respectively. 

4. The antenna of claim 3, wherein said secorxf wire- 
tab section includes at least one edge and said is 
perimeter of said patch-tab section further com- 
prises a fourth edge, and said secono slot, is 
defined by said at least one edge of saio second 
wire-tab section and said fourth edge of said patch- 
tab section, and wherein said first wire-tab section so 
extends outward from said patch-tab section and 
around said first, second and third edges toward 
said fourth edge, and said second wire-tab section 
extends outward from said patch-tab section and 
along said fourth edge toward said third edge, so zs 
that said first and second terminals are provided 
adjacent to one another. 

5. The antenna of daim 3 or 4, wherein said first and 
second terminals extend from said sheet of con- 30 
ducting material. 

6. The antenna of any preceding dalm, wherein said 
antenna operates in a first frequency range and, 
further, wherein said patch-tab section includes a 35 
third slot, said third slot extencfing inward from the 
perimeter of said patch-tab section and allowing 
operation of said antenna in a second frequency 
range. 

40 

7. An antenna for use in a nwbile communications 
device, wherein said antenna conprises conduct- 
ing material in sheet form having a configuration 
comprising at least one patch-tab having an edge, 
and a plurality of wire-tabs, each of said plurality of 45 
wire-tabs having an edge, and a first and second 
end and each attached to a selected patch-tab of 
said at least one patch-tab at said first end, wherein 
the edge of each of said plurality of wire-tabs and 
the edge of said selected patch-tab of said at least so 
one patch-tab form at least one of a plurality of slots 

in said antenna, and wherein said second end of 
each of said plurality of wire-tabs provides one of 
plurality of feed points of said antenna. 

55 

8. The antenna of claim 7. wherein said configuration 
of said conducting material is nonsymmetrical. 



9. The antenna of daim 7 or 8. wherein said second 
end of each of said plurality of wire-tabs indudes a 
terminal. 

10. The antenna of claim 9. wherein said ^ ^lity of 
wire-tabs comprises a first and second wire- ib anr 
said antaina further comprises a grour 3lar 
and further wherein said terminal indude n s 
second end of said first wire-tab feeds f gnc 
arKl from said antenna, and said tenmir indu.. 
on said second end of said sect wire-tab 
indudes a terminal connected to said -und plane. 

11. The antenna of daim 10. wherein e-.. jn of said first 
and second wire-tabs extends partially around the 
edge of said selected at least one patch-tab sec- 
tion, and wherein the second ends of each of said 
first arxl second wire-tabs extend toward one 
another. 

12. The antenna of daim 9, wherein said at least one 
patch-tab section corrprises 

a first and second patch-tab and said plurality 
of wire-tabs comprises a first and second wire- 
tab, said first wire-tab forming a slot in combi- 
nation with said first patch-tab and said second 
wire-lab fomiing a slot with said second patch- 
tabi 

13. The antenna of any of claims 7 to 12. wherein said 
plurality of sfots comprises a plurality of perimeter 
slots and wherein each said at least one patch-tab 
indudes an inner slot, said inner slot extencing into 
said at least one patdi-tab from said edge of said at 
least one patch-tab. 

14. A nfK>bile phone, said mobile phone including an 
antenrta. comprising corxJucting material in sheet 
form having a configuration corrprising at least one 
patch-tab having an edge, and a plurality of wire- 
tabs, each of said plurality of wire-tabs having an 
edge and a first and second end and each attached 
to a selected patch-tab of said at least one patch- 
tab at said first end. wherein the edge of each of 
said plurality of wire-tabs and the edge of said 
selected patch-tab of said at least one patch-tab 
form at least one of a plurality of slots in said 
antenna, arxj wherein said second end of each of 
said plurality of wire-tabs provides one of a plurality 
of feed points for said antenna. 

15. The mobile phone according to claim 14. wherein 
said configuration of said conducting material is 
nonsymmetrical 

16. The mobile phone according to claims 14 or 15. 
wherein said ptiffality of wire-tabs comprises a first 
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and second wire-tab and said antenna further oom- 
prises'a ground plane, and further wherein said 
second end of said first wire-tab includes a terminal 
for feeding a signal to and from said antenna, and 
said second end of said second wire-tab includes a 5 
terminal connected to said ground plane. 

17. The mobile phone according to any of clainre 14 to 
16, wherein said antenna is formed from a first con- 
tiguous sheet of conducting material, and wherein 10 
said antenna further includes a ground plane, said 
ground plane formed from a second contiguous 
sheet of conducting material, and wherein said first 
and second contiguous sheets of conducting mate- 
rial are positioned sii>stantialiy parallel to one is 
another within said mobile phone. 

1 8. The antenna of claims 1 or 2, wherein said separate 
sheet of conducting material has a nonsymmetrical 
configuration. ^ 
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